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AMENDMEN TS TO THE CLAIMS 

This listing of claims will replace all prior versions of listings of claims in the 
application. 



1 . (Currently amended) A semiconductor device having at least one transistor, the 
device comprising: 

■a substrate having a channel region defined thereon; 
\first insulating layer disposed over said channel region and over at least a 
\) 5 poWn of said substrate; 

If 6 a floating gate having at least a substantial portion thereof disposed over said 

fy. 7 chanAregion and separated therefrom by said(g)insulating layer, said floating 

8 gate havffig at least two side walls and a top surface; 

fyf 9 a second irLlating layer disposed over said side walls and over said top surface 

V 10 ofsaid floating gate; 

1 1 a control gate having a first portion disposed over a portion of said channel region 

1 2 and being separated therefrom by said second insulating layer, a second portion 
formed over a first dne of said side walls and a third portion formed over at least a 
first portion of said toVurface of said floating gate and being separated from said 
floating gate by said secdnd iasalatieft insulating layer, said second portion 

1 6 having a surface substantial parallel to and opposing said first side wall; 

17 an erase gate formed over a second one of said side walls and over at least a 

1 8 second portion of said top surface of said floating gate and being separated from 

19 said second one of said side walls\nd said portion of said top surface of said 

20 floating gate by said second tnnnlatifln insulating layer; 

2 1 a drain region formed in a portion of said substrate proximate said control gate; 

22 and \ 

23 a source region formed in a portion of said sQbstrate proximate said erase gate; 

24 wWb^ wherein during an erase operation wiUUhe drain region, the source 



13 
14 
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region and the control gate A connected to ground, and a relatively high potential ,S 
applied to the erase gate, stored electrons are removed from the floating gate to 
the erase gate through'^eJbwler-Nordheim tunneling process. 

(Previously amended) A semiconductor device having at least one transistor as 
recrL in claim 1, wherein said erase gate overlaps said floating gate and at least a 
portiorW said control gate. 

3. (Cancelle 

4. (Cancelled) 



5. (Cancelled) 



6. (Cancelled) 



7. (Cancelled) 



8. (Currently amended) A memory arrHv disposed on a substrate comprising a 

plurality of memory cells each havingVhannel region formed in said substrate, a 
floating gate separated from said channeWgion by a first insulating layer, an 
erase gate, a control gate separated from saftUl oating gate by a second insulating 
layer, a source region, and a drain region, comprising: 
a plurality of rows and columns of mterconnecteWemory cells wherein the 
control gates of memory cells in the same row are cWiected by a common word- 
line, the erase gates of the memory cells in the same rV are connected by a 
common erase line, the source regions of the memory critein the same rows are 
connected by a common source line, and the drain regions dfmemory cells in the 
same columns are commonly connected via a common drain lW wherein at least 
a portion of each said control gate is disposed over a portion of sW channel 
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region and is separated therefrom by said second insulating layer, and wherein a 
pVtion of said control gate is disposed in facing relationship to a side surface of 
sa\ floating gate and is separated therefiom by said second insulating layer; and 
a con&ol circuit connecting to said word-lines, erase lines, source lines and drain 
lines ftr operating one or more memory cells of said memory array; 
wW&wherein during an erase operation with the drain region, the source 
region anfl the control gate^nnected to ground, and a relatively high potential 
applied to Ve erase gate, stored electrons are removed from the floating gate to 
the erase ga\through the Fowler-Nordheim tunneling process. 

(Previously amended) A memory array disposed on a substrate as recited in claim 
8 wherein said floating gate has a least a substantial portion thereof disposed over 
said channel regioV and is separated therefrom by said first insulating layer, said 
control gate is substantially placed on one side of said floating gate and separated 
therefrom by said second insulation layer, said erase gate is substantially placed 
on a second side of saiifoating gate and is separated therefrom by said second 
insulation layer, said draV region is substantially disposed on said on side of said 
floating gate, and said sou\e region is substantially disposed on said second side 
of said floating gate. 

10. (Previously amended) A memdW array as recited in claim 9, wherein said erase 
gate overlaps said floating gate af^ at least a portion of said control gate. 

11. (Cancelled) 

12. (Cancelled) 
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13. (Cancelled) 

14. (Cancelled) 
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(Cancelled) 

16.\urrently amended) A semiconductor device having at least one transistor, the 
device comprising: 
a substrate having a channel region; 

a first\sulating layer disposed over said channel region and over at least a 
portion olsaid substrate; 

a floatingVte having at least a substantial portion thereof disposed over disposed 
ever said channel region and separated therefrom by said first insulating layer, 
said floating g\te having at least two side walls and a top surface; 
a second insulaVg ^ disposed over said side walls and over said top surface 
of said floating i 

a control gate having a first portion disposed over a first portion of said channel 
region and being sepl 

portion formed over aVst one of said side walls and a third portion formed over 
at least a portion of said top surface of said floating gate and being separated from 
said floating gate by said second insulation layer, said second portion having a 
surface substantially paralleFto and opposing said first one of said side walls; 
an erase gate formed over a se\nd one of said side walls and over at least a 
second portion of said top surfacW said floating gate and being separated from 
said second one of said side walls Vd said portion of said top surface of said 
floating gate by said second insulatiotilayer; 

a source region formed in a portion of lad substrate proximate said erase gate; 
and a drain region formed in a portion ofsaid substrate proximate said control 
gate; 



\ 

)n wiljh tl 



whateby -wherein during an erase operation wim the drain region, the source 
region and the control gate connected to ground\nd a relatively high potential 
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x applied to the erase gate, stored electrons are removed from the floating gate to 
/\he erase gate through the Fowler-Nordheim tunneling process. 

17. (PrWiously amended) A semiconductor device having at least one transistor as 
recit\in claim 16 wherein said erase gate is disposed over at least a portion of 
each offeaid floating gate and said control gate. 

18. (Cancelled^ 

19. (Cancelled) 

20. (Cancelled) 

21. (Cancelled) 

22. (Cancelled) 

23. (New) A memory array disposed on a substrate comprising a plurality of memory 
cells each having a channel regioV formed in said substrate, a floating gate 
separated from said channel regionW a first insulating layer, an erase gate, a 
control gate separated from said floating gate by a second insulating layer, a 
source region, and a drain region, composing: 

a plurality of rows and columns of interconnected memory cells wherein the 
control gates of memory cells in the same rdw are connected by a common word- 
line, the erase gates of the memory cells in theWme row are connected by a 
common erase line, the source regions of the mtfnory cells in the same rows are 
connected by a common source line, and the dranWons of memory cells in the 
same columns are commonly connected via a coramdhdrain line, wherein at least 
a portion of each said control gate is disposed over a pcWn of said channel 
region and is separated therefrom by said second insuktiriglayer, said portion of 
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said channel region being proximate said drain region, and wherein a portion of 
k said control gate is disposed in facing relationship to a side surface of said 

aating gate and is separated therefrom by said second insulating layer; and 
a conttol circuit connecting to said word-lines, erase lines, source lines and drain 
lines fo\perating one or more memory cells of said memory array. 

24. (New) A mernW array disposed on a substrate as recited in claim 23 wherein 
said floating gate l\a least a substantial portion thereof disposed over said 
channel region and is\parated therefrom by said first insulating layer, said 
control gate is substantialWaced on one side of said floating gate and separated 
therefrom by said second insuWm layer, said erase gate is substantially placed 
on a second side of said floatmg gateand is separated therefrom by said second 
insulation layer, said drain region is sutetantially disposed on said on side of said 
floating gate, and said source region is suo^antially disposed on said second side 
of said floating gate. 

25. (New) A memory array as recited in claim 24, whereirWid erase gate overlaps 
said floating gate and at least a portion of said control gate 
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